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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the organic polymeric materials which have the 

outstanding antistatic performance. 

[0002] 

[Description of the Prior Art] There is an inclination for generating of static electricity to be 
accumulated without static electricity which organic polymeric materials, such as thermoplastics, were 
not avoided for the essential property of a resin own [ with it ], but carried out end generating escaping. 
[ electric insulation is high and lacking in conductivity general very, ] The parts made of thermoplastics 
carry out suction adhesion of the dust in air by accumulation of this static electricity, it became the cause 
of failure or the rate of productivity was reduced into the assembly distance of the parts made of 
thermoplastics. Moreover, static electricity had also produced the problem which damages electronic 
parts owing to. 

[0003] The method of blending conductive matter, such as the method of applying an antistatic agent to 
front faces, such as mold goods, a method of scouring an antistatic agent in thermoplastics above 
plasticization temperature and carbon black, or a metal powder, as a method of preventing electrification 
of organic polymeric materials conventionally, and giving conductivity etc. has been performed. 
[0004] Most of an applied type antistatic agent is a surfactant. There are an anion system activator, a 
cation system activator, a non-ion system activator, and an amphoteric activator in a surfactant, and 
these are diluted with water or alcohol and are applied. Although this method is simple, a problem is in 
the durability and the humidity dependency of the antistatic effect. 

[0005] It scours and the macromolecule system antistatic agent is also used for the crowded type 
antistatic agent besides the above-mentioned surfactant. As a macromolecule system antistatic agent, a 
polyvinyl alcohol system, the polyether system, the polyether ester system, the polyacrylic-acid system, 
and the polystyrene sulfonate system are put in practical use. although a macromolecule system 
antistatic agent has an advantage, like the antistatic effect cannot be easily influenced of humidity, in 
order to acquire an effect, it is necessary to make [ many ] an addition, and there is a problem that what 
the physical properties which affected and needed influence for the physical properties of thermoplastics 
are acquired for is difficult Moreover, it scours, and since a crowded type antistatic agent is heated more 
than the plasticization temperature of a resin at the time of kneading to thermoplastics, and injection 
molding, thermal resistance is required. It is the present condition which the antistatic agent which can 
be used for material with high plasticization temperature, such as engineering plastics, such as a 
polycarbonate and polyphenylene sulfide, does not have. 

[0006] By the antistatic method which blends a conductive material with organic polymeric materials, 
and gives conductivity on the other hand, the material which carried out the clothing of a metal or the 
metallic oxide to carbon black, the carbon fiber, the metal impalpable powder, the metallic oxide, and 
the non-conducting filler as a conductive material is used. Compared with the method using the above- 
mentioned antistatic agent, the antistatic effect is permanent and that of the thermal resistance of a 
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conductive material is [ this method ] good. 

Klem(s) to be Solved by the Invention] In the antistatic method which blends a conductive material 
with organic polymeric materials, and gives conductivity, antistatic effect with the surface resistivity of 
organic polymeric materials sufficient by lOlOohms or more is not acquired but it is 108 conversely. 
The insulation which is the property of organic polymeric-materials original will be lost below by 
omega. So, it is necessary to control the surface resistivity of an antistatic resin constituent in the range 

roS when^iume resistivity uses the carbon system conductivity filler which is about 10-lohmcm 
as a conductive filler, change of the surface electrical resistance of an antistatic resin constituent to an 
addition is rapid. Therefore, surface resistivity is 104 from 1012ohms or more also to change of few 
additions It was very difficult to change and to control with a precision sufficient in the range ot 108- 
1010 ohms to omega grade. For this reason, with forming parts, there were problems, like a lot-to- ot 
change of the resistance by kneading conditions, the process condition, etc. and change ot the local 
resistance in the same parts become large. Consequently, when the resistance of forming parts etc. is 
high problems, such as adhesion of the dust by static electricity, arise. Moreover, conversely, when the 
resistance of forming parts etc. uses it for an electrical part etc. at a low case, it may become causes, 
such as a short circuit. . _„ „_ , . 

r00091 On the other hand, a volume resistivity is 0.5 or 108 as a conductive filler. When only the non- 
carbon system conductivity filler of omegacm is used, For obtaining an antistatic resin constituent with 
the surface resistivity of the required range of 108-1010 ohms, a volume resistivity is 0^5 or 108. It is 
necessary to add the non-carbon system conductivity filler of omegacm so much. In order tor the 
problem from which the physical properties of an antistatic resin constituent change to arise and to use 
an expensive conductive filler so much, there is also a problem that cost becomes high. 
r001 01 Then the purpose of this invention is offering the organic polymeric materials which are 
excellent in antistatic nature and do not spoil the insulation which is the property of organic polymeric- 
materials original and by which surface resistivity's was controlled with a precision sufficient in the 
range which is 108-1 01 Oohms. 

Ens for Solving the Problem] In order to make the above-mentioned purpose attain, for the antistatic 
resin constituent of this invention, at least one kind of carbon system conductivity filler and at least one 
kind of volume resistivity are 0.5 or 108 in organic polymeric materials. It is characterized by containing 
the non-carbon system conductivity filler of omegacm collectively. 

[0012] Moreover, the content of the aforementioned carbon system conductivity filler is made into 0.1 - 

monmoreovef the aforementioned volume resistivity is 0.5 or 108. It considers as the conductive 
filler which processed the tin-oxide system conductive layer which doped antimony for the non-carbon 
system conductivity filler of omegacm on the surface of titanium oxide. 

[00141 Although the carbon system conductivity fillers used by this invention are graphite, such as 
carbon fibers of carbon black, such as acetylene black, oil furnace black, thermal black, and channel 
black a PAN system, and a pitch system and natural graphite, and artificial graphite, carbon black is 
desirable and they are still more desirable conductivity carbon black whose volume resistivity a surface 
area is porosity greatly and is about 10-lohmcm. When the content of a carbon system conductivity 
filler increases, it is difficult to obtain the organic polymeric materials controlled by the range oHOS- 
lOlOohms of surface resistivity, and the content of a carbon system conductivity filler is 1 to 10/ooltne 

the weieht of a range preferably. , , 

T0015] Moreover, the volume resistivity used by this invention is 0.5 or 108. For the non-carbon system 
conductivity filler of omegacm, a volume resistivity is 0.5 or 108. It is not necessary to limit especially 
that what is necessary is just omegacm. For example, the volume resistivity out of the conductive tiller 
which made the principal component metallic oxides, such as a zinc oxide, tin oxide an antimony oxide, 
and oxidization in JUUMU, and these metallic oxides, and carried out the clothing of the non- 
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conducting fillers, such as a conductive filler which consists of the conductive matter which doped tin, 
antimony etc. and impalpable-powder glass, an impalpable-powder silica, a potassium-titanate whisker, 
and a way acid aluminum whisker, by the conductive matter is 0.5 or 108. What is necessary is just to 
choose the material of omegacm according to a use. A volume resistivity is below 0.5-ohmcm or 108. 
When the non-carbon system conductivity filler more than omegacm is chosen, it is difficult to obtain 
the organic polymeric materials controlled by the range whose volume resistivity is 108-1 010-ohmcm. 
[0016] As organic polymeric materials used by this invention, heat-curing resins, such as thermoplastics, 
such as polystyrene, polyethylene, a polyamide, a polycarbonate, a polyethylene terephthalate, a 
polybutylene terephthalate, a polyacetal, a denaturation polyphenylene ether, polyphenylene sulfide, a 
polyarylate, a fluororesin, the poly ape phone, polyether sulphone, a polyether ketone, polyether lmide, 
and liquid crystal polyester, phenol resin, an unsaturated polyester resin, an epoxy resin, a diallyl 
phthalate resin, silicone, and a polyimide, are mentioned. 

[0017] Since the conductive filler to be used essentially excels these antistatic agents in thermal 
resistance compared with the case where scour a surfactant system and a macromolecule system 
antistatic agent, and they are used when giving an electrification performance to thermoplastics with 
high plasticization temperature, such as a polycarbonate and polyphenylene sulfide, this invention is 
especially effective. 

[0018] The constituent of this invention can blend reinforcing agents, such as well-known various 
additives, for example, an antioxidant, an ultraviolet ray absorbent, a flame retarder, a release agent, a 
glass fiber, and a metal whisker, a pigment, etc. in addition to two kinds of above-mentioned conductive 

fillers. . 
[00 1 9] the antistatic resin constituent obtained by this invention ~ law, such as calendering and 
injection, a knockout, a blow, and compression molding, ~ it can be used as a sheet or a Plastic solid by 
the arbitrary processing methods and the forming method 

[0020] this invention is the antistatic method characterized by giving antistatic nature by carrying out 
mixed distribution of the optimum dose of two kinds of above-mentioned conductive fillers at organic 
polymeric materials. Arbitrary methods, for example, a kneading roll, a Banbury mixer, an extruder, etc. 
perform the mixed distribution method. It is necessary to fully perform mixed distribution until a 
conductive filler distributes uniformly in organic polymeric materials. When distribution of a conductive 
filler is inadequate, a good antistatic performance is not obtained. Moreover, it is necessary to avoid 
destruction of the conductive filler by the strong shearing force in a mixed distribution process etc. 
When a conductive filler is destroyed, original conductive ability is spoiled. Therefore, it is necessary to 
choose the optimal mixed distribution conditions suitably by the material and the mixed distribution 
method of using. Moreover, the high concentration constituent which scoured the conductive filler more 
than the specified quantity may be prepared, and this may be kneaded with the resin for dilution. 
[0021] 

[Example] Hereafter, this invention is explained according to an example. 

(Example 1) kneading push appearance of the bisphenol type polycarbonate resin pellet 70 weight 
section, and the conductive filler 27 weight section and the oil furnace black 3 weight section whose 
volume resistivity which processed the conductive layer of a tin-oxide system on the front face of 
titanium oxide is 10-ohmcm was carried out at 280 degrees C of cylinder temperatures using the biaxial 
extruder it considered as the pellet, and 50 with a diameter thickness [ 2mm thickness of 50mm ] 
circular test pieces were further fabricated at 270 degrees C of cylinder temperatures, and 90 degrees C 
of die temperatures with The test piece of three sheets was chosen at random out of this test piece of 50 
sheets, and the surface electrical resistance of three different point of measurement per sheet was 
measured. The measurement result was shown in Table 1. 
[Table 1] 
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It is controlled with a precision there is little change of the point of measurement from which it differs in 
the same test piece, and the resistance between each test piece, and sufficient in the range whose 
resistance is 1 08- 1 0 1 0-ohmcm. 

[0022] (Example 2) kneading push appearance of the polybutyrene-terephthalate-resin pellet 77 weight 
section, and the conductive filler 20.7 weight section and the oil furnace black 2.3 weight section whose 
volume resistivity which processed the conductive layer of a tin-oxide system on the front face of 
titanium oxide is 1 0-ohmcm was carried out at 270 degrees C of cylinder temperatures using the biaxial 
extruder, it considered as the pellet, and 50 with a diameter thickness [ 2mm thickness of 50mm ] 
circular test pieces were further fabricated at 260 degrees C of cylinder temperatures, and 90 degrees C 
of die temperatures with the injection molding machine The test piece of three sheets was chosen at 
random out of this test piece of 50 sheets, and the surface electrical resistance of three different point of 
measurement per sheet was measured. The measurement result was shown in Table 2. 
[Table 2] 
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It is controlled with a precision there is little change of the point of measurement from which it differs in 
the same test piece, and the resistance between each test piece, and sufficient in the range whose 
resistance is 108- 101 0-ohmcm. 

[0023] The pellet 84 weight section of the resin constituent which changes if it is 60 /o ot the weignt oi 
bisphenol type polycarbonate resin, and 40 % of the weight of polybutyrene terephthalate resin, 
(Example 3) On the surface of titanium oxide, a biaxial extruder is used for the conductive filler 14.4 
weight section and the oil furnace black 1.6 weight section whose volume resistivity which processed 
the conductive layer of a tin oxide system is 1 0-ohmcm. kneading push appearance was carried out at 
270 degrees C of cylinder temperatures, it considered as the pellet, and 50 with a diameter thickness 
[ 2mm thickness of 50mm ] circular test pieces were further fabricated at 260 degrees C of cylinder 
temperatures and 90 degrees C of die temperatures with the injection molding machine The test piece ot 
three sheets was chosen at random out of this test piece of 50 sheets, and the surface electrical resistance 
of three different point of measurement per sheet was measured. The measurement result was shown in 
Table 3. 
[Table 3] 
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It is controlled with a precision there is little change of the point of measurement from which it differs in 
the same test piece, and the resistance between each test piece, and sufficient in the range whose 
resistance is 108- 101 0-ohmcm. , . 0/ f , 

[00241 (Example 4) if it was 60 % of the weight of bisphenol type polycarbonate resin, and 40 /„ of the 
weigh of polybuty rene terephthalate resin, kneading push appearance of the pel et 80 weight section of 
the Lin constituent which changes, and the zinc-oxide impalpable-powder conductivity ff«"™& 
section and the oil furnace black 2 weight section whose volume resistivity * ' 5-o^cm wa c d 
at 270 degrees C of cylinder temperatures using the biaxial extruder, it considered as the pellet, and 50 
with a diameter thickness circular test pieces be further fabricated at 260 degrees C of cylinder 
temperatures and 90 degrees C of die temperatures with The test piece of three sheets was chosen at 
2£? S ^ test piece of 50 sheets, and the surface electrical resistance of three different point of 
measurement per sheet was measured. The measurement result was shown in Table 4. 
[Table 4] 
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It is controlled with a precision there is little change of the point of measurement from which it differs in 
the same test piece, and the resistance between each test piece, and sufficient m the range whose 

resistance is 108-1 01 0-ohmcm. . f 

r00251 The pellet 84 weight section of the resin constituent which changes if it is 60 /o of the weight ot 
Disphenol type polycarbonate resin, and 40 % of the weight of polybutyrene terephthalate resm, 
(Example 5) On the surface of titanium oxide, a biaxial extruder is used for the conductive filler 13.6 
weight section and the acetylene black 2.4 weight section whose volume resistivity which Processed the 
conductive layer of a tin-oxide system is 1 0-ohmcm. kneading push appearance was carried out at 270 
degrees C of cylinder temperatures, it considered as the pellet, and 50 with a diameter thickness [ 2mm 
thickness of 50mm ] circular test pieces were further fabricated at 260 degrees C of cylinder 
temneratures and 90 degrees C of die temperatures with the injection molding machine The test piece ot 
ESWchoJLt random out of this test piece of 50 sheets, and the surface 
of three different point of measurement per sheet was measured. The measurement result was shown in 

Table 5. 
[Table 5] 
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It is controlled with a precision there is little change of the point of measurement from which it differs in 
the same test piece, and the resistance between each test piece, and sufficient in the range whose 
resistance is 108-1 01 0-ohmcm. 

[0026] (Example 1 of comparison) kneading push appearance of the bisphenol type polycarbonate resin 
pellet 92 weight section and the oil furnace black 8 weight section was carried out at 280 degrees C ot 
cylinder temperatures using the biaxial extruder, it considered as the pellet, and 50 with a diameter 
thickness [ 2mm thickness of 50mm ] circular test pieces were further fabricated at 270 degrees Cot 
cylinder temperatures, and 90 degrees C of die temperatures with the injection molding machine The test 
piece of three sheets was chosen at random out of this test piece of 50 sheets, and the surface electrical 
resistance of three different point of measurement per sheet was measured. The measurement result was 
shown in Table 6. 
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Change of the point of measurement from which it differs in the same test piece, and the resistance 

between each test piece is large. . 
[0027] (Example 2 of comparison) kneading push appearance of the bisphenol type polycarbonate resin 
pellet 90 weight section and the aceti RENSU black 10 weight section was carried out at 280 degrees C 
of cylinder temperatures using the biaxial extruder, it considered as the pellet, and 50 with a diameter 
thickness [ 2mm thickness of 50mm ] circular test pieces were further fabricated at 270 degrees C of 
cylinder temperatures, and 90 degrees C of die temperatures with the injection molding machine The test 
piece of three sheets was chosen at random out of this test piece of 50 sheets, and the surface resistivity 
of three different point of measurement per sheet was measured. The measurement result was shown in 
Table 7. 
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Change of the point of measurement from which it differs in the same test piece like the example 1 of 
comparison, and the resistance between each test piece is large. This is because change of the surface 
electrical resistance to a filler addition is rapid. 

[0028] (Example 3 of comparison) Oil furnace black was kneaded on the polybutyrene-terephthalate- 
resin pellet, and surface resistivity was measured in the test piece created with injection molding. O 
mark showed the relation of the surface resistivity to each filler addition to drawjngj . An abrupt 
change is seen between 2 - 5 % of the weight of filler additions, and it is shown that control is difficult. 
[0029] (Example 6) The conductive filler whose volume resistivity which processed the conductive 
layer of a tin system on the front face of titanium oxide is 10-ohmcm was used together with oil furnace 
black at a rate of the weight ratio 1 to 9, and surface resistivity was measured in the test piece which 
kneaded and injection molded on the polybutyrene-terephthalate-resin pellet. * * mark showed the 
relation of the surface resistivity to each filler addition to drawing 1 . In drawing 1 , surface resistivity is 
decreasing quite gently to the increase in a filler addition compared with the example 3 of comparison, 
and it is shown in effective 108-1010 ohms as an antistatic resin constituent that it can control. 
[0030] When the oil furnace black of the example 3 of comparison is added to a resin, change of the 
surface electrical resistance to an addition is rapid, and control of the resistance by the addition is 
impossible. Compared with this, in the case of the filler combined use system of an example 5, change 
of the surface electrical resistance to an addition is quiet, and control of the resistance by the filler 
addition is attained. 
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[0031] 

[Effect of the Invention] Since surface resistivity is controlled with a precision sufficient in the range 
which is 108-1010-ohmcm, the antistatic resin constituent obtained by this invention is excellent in 
antistatic nature, and does not spoil the insulation which is the property of organic polymeric-materials 
original. Moreover, the antistatic effect is permanent and does not have a humidity dependency. 
Therefore, it is widely applicable to the electrical and electric equipment, electronic parts, etc. as an 
antistatic material. Moreover, antistatic can manufacture the antistatic resin constituent by which surface 
resistivity was controlled also in thermoplastics with the difficult high plasticization temperature until 
now. Moreover, a volume resistivity is 0.5 or 108 as a conductive filler. Compared with the time of 
using the non-carbon system conductivity filler of omegacm independently, the amount of the expensive 
non-carbon system conductivity filler used is little, ends, and is that the cost of it is cut down. 



[Translation done.] 
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